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(57) Abstract 

A method for producing an SOI substrate having a 
monocrystalline oxide substrate or silicon substrate, an insulating 
underlying layer of an oxide deposited on the substrate, and a 
silicon layer epitaxial I y grown on the underlying layer comprises 
implanting ions into a first silicon layer epitaxially grown on an 
insulating underlying layer to turn the interface deep portion of 
the silicon layer amorphous, recrystalizing the amorphous 
interface deep portion by annealing, oxidizing part of the surface 
portion by heating, removing the silicon oxide layer by etching, 
growing a second silicon layer epitaxially on the remaining first 
silicon layer, implanting ions again into the silicon layer to turn 
the interface deep portion amorphous, and recrystalize the 
amorphous deep portion by annealing. Thus, an SOI substrate 
having a silicon layer of an extremely small crystal defect density 
and having a good surface planarity is produced. Therefore, a 
novel electronic or optical device having a high device 
performance and a high reliability is built on such a 
semiconductor substrate. 
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mm-rz z.t\z&n mj& l tz hi±i:x tr * * -> * u *> u ^ >m 

7 itm 1 OXtf^^->^;Ui> U 3 >JiJ; 0 fciBIH4;&<i«^fci&, M 2 <7)f/'J 3 >« 
£ T^EJU^ t *ffc fS&SYt-rS - £ «fc 9 *giM£©iSS H v U 3 >Jg7^J& 

T£& 0 &*3, 01 KiSHT, (d) (h) <7)Xa^2lHlJ^±^f9 3l-rCchlC 

t^bT, 7K*f?Bm4>TCDMMS£fT-5 S'U >ICW3l®£v-r Pu- 
is a >Lxms,<Dn&m<k&&z. ^.m^xmoi^m^mw-^^m^^mm^ 
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SRfiT^i:d^e», 7 0 CCEUil 3 0 0 r^TT* 0 , ff^L<tl8 0 0°C£U 

120 o < cOT-e&&<, 

£7c> JBliI<D^©7Ki0Mtt. lTorr^6 7 6 0Tor r (DiSHT^! 
i 2 (DiMl©7^-;HI$ LTS^ H B afbLfci« y"j3>I80^I 

U3>iSif ©±[:«i^nfca-A i 2 o 3 , r-Ai 2 o 3 , e-Ai 2 o 3> 

MgO-Al 2 0 3 , Ce0 2 , SrTi0 3< (Z r x _ x , Y x ) O y . Pb (Zr, 
Ti) 0 3 , LiTa0 3> LiNb0 3 ^MlfflI, t>L<teCaF 2 H 

I 2 . KI, HF, 7fc£jg^LfcXy^>^fc£«8jLTt;s/ h 

SJBricL&SL ^SSire&l&ft (SEM) £ffl^Tm&MOISjfc?)©fc?y h»£ 

£#*0. 03/itn~0. 7 MmCDi^tC/h^/cC^^T-t). is U 3 >Ji(Dg££;frrS]£ 
ftt:IoT7 x l 0 6 P/cm 2 J^T<Z>{g7^#e>n ; 5„ 

£fc> Wm\Z, y'j3>i©, ItIl:^UTTO<i:y | j3> (0 0 4) fcf— ^ 
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0SSI{:^LTiI^yU3> (0 4 0) tf— ^©X«SIsI«tO y*>{f* — -7¥ 
ffi<H^O. 18 SOTO. 0 3SEUiT&9. £«=>(;: (0 4 0) fcf— ? ©X^IUfif 

(D, Stii:MlTii&y , Jn> (0 4 0) tf-^(DXZM#Tn «y + >^*-7* 

^^±mzm-Dxm^— o. isskto. 0 3^a±ro{it 

^BStC&^T, m^W^SDSaSSrfflliT, 1 0 &mx lO^m 

±tCit^$nfca-A 1 2 0 3 , T-A 1 2 0 3 , 0-Al 2 O 3 . 

MgO-Al 2 0 3 , Ce0 2 > SrTi0 3 . (Z r !_ x , Y x ) O y > Pb (Zr, 

Ti) 0 3 , LiTaOj, L i NbO 3 i0iH4©lW : bb<«CaF 2 f 

^HJCD^^A'^XH, If ^5 1-5 9 tCffittOJc^^, Sit^ffiO + lC, 
ilgi LT. S O I I«cD|g a B a tttai¥ttt$^it5SS 

*mR\z&tfz>¥mfe : rn^ xttz, *<Dwmiz\z.mzfflmittsL<* mosfe 

(TFT), ^-T^--h\ ->Un>5 i A*-fX^«tcS 

-n***. mosfet^. mtzcD?/^ xfrzmf&-£nz>mm\E\?&-i: 
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011*. fcT, SOSS«±f3MOSFET*JBJ5JcL/fc«^, *|gWC*5^Ttt, MO 

s f e t iiW&i £ ti s -> u n > s a* , n ^ m mm^>&m *a $ $ ^ «> »c . 

TtSL $ *lJt B# tf># £bg CDS £ ff^> $ * f# o & -> U 3 >Jf £ «£■ © _t Jc f^fiS 

->'Jn>ic7)TWS iO 2 T^I.W0^tSOIl^S I MOXStfclCifc^ 
T, MO S F E T CDX t <^ lE^il^ o fc^. #Sg?HK £ K> =/ U H >M(D 
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J^«U 00HZT3X1 0- 12 V 2 /Hz£XT£^oftttitfnt > nz> a 

&W}i&mmmmm®.fflF a , iisls k 7tD^/ry^mr/Hx (ad 

C. DAC), JtfcmmL S I , 7tD^-ry^J^iL S I A&, §17^0^- 

^fgB^d&^T, x'J 2^0. 0 3#mJ^±0. 7wmTO¥^ 

y-C H Lfcm&. 2 V W 7 X £I=P JJQT £ £1^5 ^fragi]/£ L TcBlr 
mgfttel 0" 1 l AJ£TF, ^8 5 0 nm, 1 W/ c m 2 <D^#tTTCDftm»it 
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ytmm (omtatfi-vg* nmw*. so i i«±o7^ h^t-H«i/^. 
mmm 1 ) 

Rffi+}r7T^7Mfa±\Z. ; E/y7> (SiH 4 ) flX^mnt-tZL P C VD 
mz£D. ^Sl&g9 5 OrfCT, JP£ 2 8 0 nm©Sl ©v'U n>«£*fMSUfc. 
^O^lOy'Jn^L ill <7M3;>&A<hLT\ StkiS^S: OtC^/^b, 
x^;Mr— 1 9 0k eVOv'j3Ht>$l x 1 0 16 /c m 2 SAL/T, If "7 7 

ilT, 5 0tT3 0flf*U M^T, i&^9 0 05t^WinMS* 

fi^, y'J3>I^MLfc. XlZ, Ctl^l^ClAl. lOOOtll^ 
^T6 0 5tlffl7k3«*fil6'fbLfc. fbT, BHFtgLTiftRSfiJiim Pitt* 

9 0 ox:iz&^T5 0 ftmykmrnMitistzo zwmtmzvfc^rzt)^ m^mon, 
^fiigg9 5 o*cf;:T->u n>m&mmv, n2(Disijn>m$:mf$.vrz 0 z\z\x\ 

190k eV0/U3Mt>5 1 X 1 0 16 /cm 2 aAL. if? 7-f T£tf>!^® 
5 5 0V.X3 0#|B], i^Ti!S^9 0 0tT6 0 ftm<Dlim®m*:'fi^ , ->U3> 

/■£Pfi&JMbL/i 0 ^:fc, ^n^^b^ptc^Ab. 1 o o ox:\z£>^x5 oftffi* 
mn.mitisfco tbt, cm^BHF izmLxmitm^^vtzm, m*9 oot 
tc^3^T5 0 ftm7mm.mitLtz a z\<Dmtm&m3kisfztf. ^m^->u^>« 

ftmi>rz*mfomfa£Lx<Dsosmm<Di&M>&&wm-rz>fztbiz. zwmu* 
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T83©#H"7?«iauTX'y^kry h&jtmvrc'&. te&Mttmwk (sem) £ 

(1) gfc*;*^— jU^jSW&Bfefrr*. 

(2) 2 %HF7K^£ffl^T^M©a^SHfclg£l&£T3 0 

(3) «*Tt-A-7n-t5. 

(4) I 2 (4g) +KI (12 g) (40cc) + H 2 0 ( 

4 0 c c) +HF (3 c c) ©»J-&T?jg^L^iX-y5 i >^aaEtl3£«S4 5g>(Slg-f. 

(5) »fi7KT-^-— A*— 70- 5fc<Z> (2). (3) ^^OigTo 

Jfea^RSS5filtt, 5. 0X10 6 i/cm 2 ^ofc, 
& (0 0 4) Bch^Ste (0 4 0) <Z)P y*>^# — :7c0¥ffifi£ai5tL-fc. 

-toiss. i2(a^^*-»bn > cn^txh^^^^n^ (004) i 

(D¥-mm\Z0. (0 4 0) I©*tlliH0. 1 2 6T*ofc. 

7c, 0 3t'^TJ:-5(C, (0 4 0) ®(Z5^«HSttaiS^|Bllc— ^T*0, ^Uttte 

S^IB^ffilRatcickO. ">'j3>I©iiSas (Rrms) £38£ L-fc £ 
£3. 1. 4 nmT^Ofc. 

fPKLfeSOSS«±JC, CMOSyPt^SfflUT, y-h«505^ 
n>, y*-hfi0. 8 5^P>©nHMOS FET^SLfc. 0 4l:f/t<7O 
$r®g!£^-fo CKDBB, ifMlCttLOCOS (Local Oxida- 
t ion) y— h^{blgi<Z)J»^te8 nmiLfc. BF 2 + 

^, lW-3 5KeVC, 6. 0 x 1 0 1 V c m 2 £AL7c, 

^OniMOSFETOUfVifEtiO. 7Vt»0. El 5 0>«8K-18mttiBa> 
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h • y— h • Jl^~ v • • ^>->tV (S v g) Ti¥<ffi£fT^ 

®\MM%imZl 0 OHz, y— h«JEteL#H«EE+0. 3V, FK>lJEttl 
Vt^^^tZTSS^Lfctz:^. SvgBl. 0X10-' 2 V 2 /Hz1?^oL 

ITOSNs sSSW^UfeSS^ 1. 1X1 O'Vcm^fc, 

XttS* 755^DX 41 1 5*n>£Ufc. nl««l:tt, x*;t^-3 5 k e 
VTAs + ^2. 0 X 1 0 15 /cm 2 ttAbfe. pMfM^te. X^;i^- 

3 5 k e VTBF 2 + 52. 0 x 1 0 15 /cm 2 aAWc nSi^H2V(DAM7 
X£TOL£:B#, BS«8lEtt2. 7X1 0" 12 A, »fi8 5 0 nrnTHS^ 

i w/ cm 2 <DftmttTiz&tfz>ytmm$4. sx 1 o- io at&o£:o 

(it^Jl) 

fiia^9 5 O'CKrOPS 2 8 0 nraO«l©">U3>iS*lll/fc. ClcDfjS— 
U Il^^Otl^^b, X*;P=£- 19 0 keV©«>U3M 

1X1 0 16 /cm 2 aAL, 7*7 tCDftWW&T*:*? TXitlsfto 
*:<D&* ti^Xfi^T, 5 5 0 "0^3 0#|B], ^T*SS9 0 0T:T6 0 

1 0 0 0X:iZ$>^T6 0#P B , j7K&2C8fc{tLfc. IT, dftSrBHFlCgbTHUfc 
(0 0 4) ffiO^NHHteO. 2 7 0^0, (0 4 0) 
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0. 2 7 8g-efeofCo Sfc, ISC^tck^t:, (0 4 0) ®<Z)*fMMte» *>u 

S®8L£ (Rrms) ft 2. 5nmt^o/i. 

r.<Z)H^S:ffl^T. H»J 1 t^&tCnM'MOS F ET£f1MB!U h7>^^ 

&Sj«*£nt\ F U-f >ffitEEtt 7 . 3VT*ot. £fc* iSffil 1 iimi^LT 

7U ^^-y-rx<h^®Wi^m^atebfc<hc^, svgii 

3. 2X10 _II WHzt*D, Nssll @ 6 fZTHTcfc "5 tC, 
5. OxlO'Vcra^Ofc. 

9. 2X1 O" 1 l AT*ofc. 
(Jtt^J 2 ) 

->|J 3>jlC0Jg|J?rtU 0 0 nmCDrfclfcOffiiD SO I H«»J 1 tm 

SIC, 7Uy* — /'TXS»!3tbfct^5» Svg«3. 7X10" 12 V 2 /Hz 
(MMM 2 ) 

fg2©->'j3>S*^-rSIRt, t/v'^^SflttSUHV-CVDSl: 
cfcO, J&fiiSS7 5 or£T*>U:3>JB£^«Lfc;i£&Mi, H«J 1 i:|WJ^6tc 

feVfc£Z.?>, 5xl0 6 I/cm 2 T\ (0 0 4) 

0. 16 7«. (0 4 0)©iNHI0. 1 2 OSre&ofc. (0 0 4) ffi®3M&Hte 
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U^>«^S®I1$ (Rrms) «1. 0nmt^-3fc. 

%f®L&mffiLrc£iz\?>. v^^n&teo. ?vt\ ^-y^\z^^v<ynM^ 
v vx-s^xhftwm&^m&mfeL'titz.Tb. 3-*. s vg 9. 2x10 - x 3 

VVHz, Nss7. 5X10' 10 /cm 2 T^ofc. 

^«ft^?l'J^L^:i^^, 1. 0xl0" 12 At6. 1X10- 10 AT£o 

(HM^J 3 ) 

mi (Dmmmiz&omifeikikvtzm, y'jn^^iftts^c. looorc 
*5^T6 0ftr a vkMm.m<t:-t2>RtiK)iz.mmnmm.*izTi 0 0 o-cti o^rji 

^Lfc<h^5, ^mXmmm^e. 8xl0 6 i/cm 2 T. (0 0 4) <D¥Mm 
0. 2 0 5£ (0 4 0) ©fM4lO. 14 0g-C^ofc. ( 0 4 0 ) ®<£>#{fii|>ite 

•Ja>I(DgII$ (Rrms) tel. 5nmt^ofc. 

£<£>*l££:ffl^T, 1 t|p]^l(CnSiMOS F ET^fSU, h^>^7.^ 

4#14^MLfe<h^5, L#^«E«0. 7 VT, 3r>?\Z£Z>PU-(>ntfi<D%; 

miz&zn-?. Ki/-r>i=tm«7. svt^oL mmmi tmmzLxy 
] )vt>-y^xtRmm&®m&®\fei,titz\?>. s vg 2. oxio- 12 

VVHz, Nssl. 6XlO ll /cm 2 ^ofc. 

^tn^m^tihZ.^, 4. 0X10' 12 At4. 0X10-'°AT^o 
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firSS9 5 O t C(CTff$2 8 Onm0gl©y'Jn>l£MLfc. ^^1©^ 
*)U>M\Z. g«i&&£0'C €>, X^J1^-1 9 O k eVCy'j3M 

1X10 16 /cm 2 aAU t-< 7 £(Dftmm&7 : E)l7 reikis fro 

^<dwl, g.mflxnmn.T, tujss 5 0^3 o^m. m*xmm9 oott*6o 

1 0 0 0X:iZ&^T 6 ftm7kMn.m\:VfCo itl^BHF tSLTK{bK«rl^5SL 

TO 9 0 0^*5(^X5 OfrMTfca&ffcKftbfc. Z\<Dm\M&1fc&l'tti>** 
H»y'j3>iOiJIH 2 0 0 nmT&o£io 

B H F (Ci LTiftl^ bfct . ^ 9 0 0T:tC;k^T5 0#|SJ*&&K 

Sofc^u=i>a©±fc, ty^7>*sc»tt5LPcvDtei:,to, 

JSS7US9 5 O'CKTvU 3 U H 2 <7>:> U n >B£0J*L;fc. ££T» 

&2©^Un>E©&«SJ5£«]5fcLfc£;i3. 2 8 0 nmT&ofc. 

x*;i/3=— 1 9 0 k e V©->'j3Wt>S 1X10 16 /cm 2 £AU If 

fidE5 5 0t:T3 Oftffl. Sfcivrffig9 0 0^6 O^^^iiJUl 
£frt^ ->U n>Jl£S*g|lfl:L£. ^tz, z\n&WL(£&\zmW* lOOOtl: 
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JJSIi^H&ffi&aU . 5Xl0 6 I/cm 2 T*, (0 0 4) W<0¥mi& 
0. 16 8E (0 4 0) ®©#M"IS0. 12 0$"C2&oit. (0 4 0)S©¥ill@ 

yU3>I©SIffi$ (Rrms) tel. 3 nmt^fc, 

»w:*<s>*Tr. Hu-r>Wffite7. s.vr&ofc. HIM 1 <hii!*mcLT:7 

U y* — y-fXt^iBip&fg&aP&WjeLfctz:^, ft*. Svg9. 0X10" 13 
WHz. Nss9. ixi0 10 /cm 2 ^9it. 

yt^tft&mfeVtttZ.Z* 9. 3xlO" 13 Ai6. 5X10- 10 AT^ 

mmm 5 ) 

8 0 T o r r (D7kmfi XUfflmf 110 0tT3 0 fflSHDtiQ&Mm&n -ofc Z\ t 

JtLfctJI^ «g^^R|^Stt2. 1X1 0 6 i/cm 2 T. (0 0 4) S^MI*! 
0. 1 6 5E (0 4 0) ig<Z>iNMS0. 12 1iST?*^. (0 4 0)I©ffifi 

->U n >Jf <£>^ML£ (Rrms) teO. 7nm1!^o^ 

uOSSSrffl^T, H»J 1 t^itnSMOSFET^SlL, h7>yX^ 
#14^1¥0Lfe<h^5, L#V>«I£«0. 7 VT, ^>^Cct5KH>iM 

U -y*-/^ X«hlf.®tpfi[?B^S:»J^Lfci:;i^, ft*. Svg8. 8X10" 13 
WHz, Nss6. 0X10 10 /cm 2 T^ofc. 
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sec. mmmi trnmizy* hy^j—v&ftML. m&to&ftizmmt 

yt&ffi&mfels1t£Z*>* 9. 6xlO" I3 At6. OX10- 10 Af^ 

(mrnrn 6 > 

S«<hLT, RM-tt^T-T TOftt)0t. y'JnXlOO) S^lchU;*^ 
Jl/JJR^Atit^inUHV-CVDM^T^lMS 8 or 

^Lfet^^.> JSS^PfefEffia* 6 . 7Xl0 6 i/cra 2 T, (0 0 4) 10*11® 
0. 2 0 2g. (0 4 0) ffi(D3Hffii|iO. 14 3gT^L (0 4 0) ffi©¥Ii 

yU3>I©SII$ (Rrms) tel. 5nm^L 

£<D£«£ffltr*T\ H»J 1 iPliUnSMOSFET^iL, h^>> ? X^ 

U y#-y<X£l^®^&^£»L*:ch;r3> Svgl. 8X10" 12 

V 2 /Hz, Nssl. 5X10 u /cm 2 T<5Of;. 

iffi£«!J£bfc£;:;5» 3. 9X10" 12 Ai:3. 8 X 1 0" 10 AT^Ofco 

(JfcR09 3) 

ifetbT^ Rffi-tj-7 7-f7CD^0l:, y'J^> (1 0 0) £tR±£MJ*^ 
^T^S^Atli^ttSUHV-CVDM^TvIMSS 8 ox; 

i:tt-a 1 2 o 3 **i«Lfes«*fflt^^teJi^tt, itmmi tmmzisxs 
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l£Lfz£Z\?>. JBS^RB?BStt4. 8X10Wcm 2 T\ (0 0 4) M©¥ffi*S 
teO, 2 7 6^0, (0 4 0) IOfIIS«0. 2 8 2 gT&o fc. (0 
4 0) m<D^^mt. i/*)n>m£ J &'7 7l7(D$l-m\ZT&-3<\Z'DtlTiz^<tZ-D 
Tz. 0 y'Jn>I©III$ (Rrms) tt2. 8 nmT&Ofco 

6. 6X10- n WHz, Nss(i8. 9X1 O'Vcra^ofc. 
8. 1X1 0- ll AT^-p7to 

0-Al 2 O 3 , MgO'Al 2 0 3 , Ce0 2 , SrTi0 3 , 
(Zr,. x , Y x ) O y , Pb (Zr, Ti) 0 3 , LiTaOj, L iNb0 3 ^<7) 
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i^JMl:IoT7X l 0 6 ®/cm 2 ^TT&i9, W^y'J^^© 

2. HfifB^^ B ->U=i>«0, Sfeffi{C*fLT¥fT^vU=i> (0 0 4) h: 0 -^© 
X^@»fn^^>^— 0. 2 0 3mVL±-e&V* 
S«MK*rbTSiSte:>Un> (0 4 0) ¥-?<DXmmKUyJr>tft)-7¥m. 
mtfiO. 18g^T0. 0 3SJ^±T$.^^<i:^it#iS[<h-r^it^C0ra^l^^lS 

3. fuBE*S^i>U3>«(D, &mWlZttVTmm.t£~>Vn> (0 4 0) tf-^tf> 
X^[Hl^au/*>^-^MtI^»M^LTW^:->U=i>(0 0 4)tf- 

4. SulB*S^~>U3>®o. &M(;2tLTfiitft:><Jn> (0 4 0) hf-^<£> 

x^®iffp^^>^-y¥<ii'j'i^\ mtsjj&i^mzm-DTmz- jre* o. is 

3X10 'VcrnWl x 1 0 9 /cm 2 J^±T£3£££ir^£t-£W:£<£>tG 
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mm i mztm<D*mfo&fao 

^mt-t^m^mmm i miztmn^mwrnu* 

•y T-r TS*re&& z t^mt-r^m^^mm i ^^shiso^^ss. 

fc*tt£nfcJ|g|lte©fiaBE»fcttSa*. a-Al 2 O s , r-Al 2 0 3> 

e-Al 2 0 3 . MgO-Al 2 0 3 , Ce0 2 , SrTiO a< (Z r x _ x , Y x ) O y , 

Pb (Zr, Ti)0 3 . LiTa0 3> Li N b O 3 m>-rn^e>£i:0 > nSBH^y 

(c) 3gl©'>U3>«©±tC, i/ijD^Srl^+^tMfilT. 1B2 

( d ) MfBH 2 0y>jn >SK£I 2 (7>f ;t>£A£ LT^W^7t;i/7 t 

(a) i&SH*e»tt©TiftO±»C. il©yij3>iWr5Igt, 

(b) mum lo^^ziymizm i (D^^r>^A^vx^-mmu^7^)iyT 
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(d) iiBig (c) Tmj&znrzisi)n>Mitmz^v^>tfiz£<omik-t 
x ft; u k t t 7 ^ f b ^ nfe« 2 coia^ia ck o ?f *§ii<fc-r sigi. 

1 1. WSBSofcgS 1 cD->UzF>S^^^m^^-r^>l^^. ffjfEXg (c) ~ 

12. Htif2x^ (f) t*5iiT^^n7t->U3>JB*tfriaie (b) 
tifcH«saftsn/s:mi©'>'j=i>gt^u. aaaaxg <c) ~ (f) 20 

(b) ifBll ©y'Jn^^btt^iM^TMb, ^ffifi!!©— SPSBS 
tef-SXgi:, 

(c) wsHxe (b) T^$nfc>"jii>s6^«i*x-/5 t >^tc«to^-r 

<5X*i<h, 
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i 4. mu?$.^tz.m i (Di/v n>m*mfeom-£\z-? z>mz. mmxn (b) ~ 
(c) &2®i^±WiQmTz\£&wwL£?zm$i(Dmmmi 3miz%m<D¥mfam 

15. HufBX^ (e) IZ&l^TMf&Zntzi/V n >Jf £ffiieiig 
(a) TM^n^lOy'Jn^Iil^L. MfBIg (b) - (e) 2 0 

i 6. ^12^141?^^ Mm£7m<Dm&fix&rziZ7mmz%tsz:t&%f 
i7. mmmitfemmn.* ^<Df&Mm<Dum& 6 o o "cjkui 1300 t^rt^ 

k> fcuxfto i&ummm t^o. um^^rc 2®m(Dmmmfr *>&z>zt z&m. 
ftzm&vmmm 1 o^^ti em^-rn^zmmoy^m^mwiomm^mo 

1 9 . mizmt&mmm<tp-c (Dm^Mm^m^ soo x:u± 1200 twr 

WIB^bttlfH^^TCDfgiaiftMSOia^^ 7 0 orj^il 1 0 0OT 

t^ct £-r ^»^oi5Hm 1 8 mzum.(D^mwmwL<om.m.-^ik a 

20. MbH^1©5>UH>®<7)±(C, ->'j3>Ji£Xtf^>'^;L'f£ftbT> fg 
2C0v''Jn>S^^^T-5iam^. 5 5 0t:J£U:l 0 5 OrOTtrfe^^i^^ 

<h-r^i»^<Dtgffl^9^^u 1 5m<D\,^nfrizmm(D¥mfr&fo(Dmj£J3tiko 

2 1. sufB^l Oy'j3>lOil:, 5>Un>S^xtf^^v^;^fiLT, £§ 
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22. mt^W, 1 ©vU 3>l©±!:, y'J n >B£X tf^* v-WU/Sft LT, ffl 
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